Introduction
The recent housing bust has created a significant destruction of wealth in the U.S.
economy. In a two-year time span beginning in November 2007, the median sales price of an existing home fell from $250,000 to $210,000 -a decline by more than 15%. Evidence from the Case-Shiller Composite across 20 different metro areas is even more alarming. According to this index, housing prices peaked in April 2006 and continued to fall nearly 35% until their apparent bottom in February of this year. Losses in individual housing markets have been staggering -for example, housing prices in Miami fell to less than half of their value from peak to trough. As a result of the loss of housing wealth, many homeowners fell "underwater" in terms of their equity position. That is, their mortgage debt became larger than the equity value of their homes.
According to recent estimates from the fourth quarter of 2011, 31.4% of homeowners in the United States are underwater, an increase from the same time period in 2010, yet 90 percent of underwater borrowers are current on their payments.
1 This aversion to default may explain another unusual feature of the recovery, the continuing decline in real wages which are now 2 percent below where they were when the recession technically ended in June 2009. 2 There are a number of arguments for why homeowners may avoid "ruthless default" (or, strategic default). Some are based upon rational, economic arguments. Others are based on emotion or social norms. An underwater mortgage may still contain some option value if there is some chance that house prices could rise (Deng et. al, 2000) . Even borrowers with little hope of price recovery may continue to pay their mortgage to avoid damage to their credit scores. A number of authors (see Foote et. al (2008) , White (2009), and Bhutta (2010) ) have stressed the disciplinary role of transactions costs as a deterrent from mortgage default. Third, it could also be that sentimental attachment to the home or the desire to maintain one's localized social capital 3 provides sufficient incentive to continue paying on a mortgage. Bhutta (2010) , Guiso et. al. (2009), and White (2010) contend that individuals face strong emotional or moral obligations to avoid default. Finally, credit quality could or could be perceived by workers to impact employability.
3
The weight of these factors in a household's decision to default appears to be large. Based upon survey evidence, Guiso et. al. find that only 17% of households would strategically default if their equity shortfall reached 50% of the value of the home. Moreover, in their study of nonprime borrowers, Bhutta et. al. (2010) conclude that the median borrower will not walk-away until equity reached 62% below their home value. Therefore, homeowners will bear significant costs to remain in their homes and avoid mortgage default. In their study of the 1991 recession in Massachusetts, Foote et. al. (2008) find that only 6.4% of homeowners with negative equity defaulted in the following three years. In particular, Foote et. al argue that negative equity is a necessary but not sufficient condition for default to occur and that a second "trigger" such as an employment shock is also required. However, this may also imply that remaining employed is more important to underwater workers and alters their bargaining position with the employer. If so, then exogenous shocks to house prices or mortgage markets (for example, Mian and Sufi, 2009 ) could affect labor markets. `
The objective of this paper is to show how housing equity affects labor market conditions.
We first develop a simple model of wage bargaining common from the labor market search literature. The argument is pretty straightforward. Negative-equity homeowners engage in bargaining with a potential employer over their wage rate. Employees that fail to secure 4 employment lose their job and also default. Consequently, the value of employment for a worker in a negative equity position is larger than others who have significant housing wealth. As a result, "underwater" workers agree to work for lower wages. Thus, our model suggests that housing busts generate a significant negative feedback loop -house price depreciation leads to lower wages, and in turn, lower wages lead to greater housing losses.
We test this prediction using nine waves of the national American Housing Survey. The
American Housing Survey (AHS) is particularly well suited for our question. First, the AHS is a nationally representative, house-based panel based upon information collected every two years.
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In comparison to other datasets such as the PSID, the AHS is much larger in scope -while the PSID contacts 8,000 families every other year, the AHS collects information from approximately 55,000 homes. As the AHS is a house-based panel, we are able to control for a number of important neighborhood amenities such as commuting time to work and whether it is in the central city. It also contains identifiers for metropolitan area that roughly correspond to the local labor market boundaries.
Most important, the AHS contains detailed mortgage data needed for understanding the labor market consequences of a home owner's equity position. We observe the purchase price, term, and mortgage balance from the first wave in which the current mortgage appears. From this information, we are able to determine each home owner's loan to value ratio (LTV). In our sample, we find that the average negative equity owner owes around 24% more than the equity value of their home. Moreover, the AHS contains additional mortgage information such as whether the home owner has an adjustable rate mortgage or a second mortgage. The presence of 5 either mortgage arrangement is likely to contribute to a home owner's illiquidity, increasing the potential for default.
A number of empirical challenges exist to identifying a causal relationship between negative equity and wages. Declining area wages could lower housing prices and drive households underwater. If there is unobserved heterogeneity in the sample, we could observe some households borrowing more but also earning less without a causal relationship between the two variables. Finally, even if we control for labor and housing markets, idiosyncratic earnings shocks to households could lead them to defer maintenance on their home leading them to negative equity. We include household fixed effects to absorb unobserved time-invariant features of workers/borrowers and an instrumental variable for negative equity status. Across specifications, we find that being underwater in one's home is associated with between 5 and 9 percent decline in wages. Our richest and preferred specification suggests being underwater causes a 6 percent decline in real wages. These finding is robust to a number of checks that should reveal sensitivity to highly-localized wage and housing markets shocks or to negative equity resulting from deferred maintenance.
While our theory suggests that negative equity operates on wages because of the aversion to a job-loss induced default, a competing explanation is that negative equity impacts geographic mobility and ability to secure outside offers which could impact wage bargaining. To test for this,
we interact negative equity with other determinants of household immobility like attachment to a particular home or neighborhood, the existence of a joint-location problem from dual earning households and duration in the current home. Negative equity appears to have the same effect on earnings for high-and low-mobility households. We also include other sources of "house lock"
arising from nominal loss aversion, a favorable current mortgage rate and a favorable tax rate from California's Prop 13 assessment cap. While the threat of a nominal loss on the sale of the 6 home is associated with negative wages, lock-in effects from property taxes and mortgage rates do not appear to lower wages. Thus, we believe the weight of evidence is more consistent with our hypothesis that an aversion to default weaken wage bargaining rather than house lock reduce outside wage offers.
The paper is organized as follows. In Section 2, we present our model of wage bargaining which demonstrates that workers with negative equity work for lower wages. Section 3 presents our econometric strategy. Section 4 describes the data and our primary results. Section 5 provides some robustness checks against misspecification and examines whether negative equity is impacting wages through immobility rather than bargaining. There is a brief conclusion.
The Model
We consider a labor market setting in which there are two different types of workers, In the bargaining game, workers have two choices. First, they must decide whether to accept a job with a firm. Second, they must decide whether to sell their homes, settle their mortgage obligations, or default. Should an individual default, they will incur a subjective cost  > 0. 5 Any worker may choose to default. We assume that wages of workers are determined by symmetric Nash bargaining. 
+P -(1+r)(P -) w
 . Should they choose to default, their net utility is - .
Lemma 1. The decision to default balances the reduced capital gains against the subjective loss incurred from default:
Thus, if the subjective cost of default is sufficiently high, workers in a negative equity position would choose settle their mortgage obligations. 7 Only unemployed workers would default.
We will now demonstrate that an individual's net equity position can have important implications for their level of wages. Conditional on the settlement of mortgages, we can 9 determine each worker's wage rate through symmetric Nash bargaining. We begin by considering the level of wages paid to average homeowners.
If an average homeowner turns down the wage offer, 1 w , they can still settle their mortgage debt due to the capital gains in housing prices to generate net income equal to: 10 P -(1+r)( P -)   . In contrast, if they work, they generate income in the labor market and the housing market: Should a firm hire the worker and generate revenue y, the firm's net gain is: y -1 w .
Consequently, wages among average homeowners only depend on revenues generated by the firm:
By comparison, underwater homeowners rely on their labor market income to settle their underwater mortgage obligations. If they reject a wage offer, they will be forced to default and incur the subjective cost,  . However, if they accept a wage offer, they would obtain utility:
Lemma 2. Wages among underwater homeowners are lower than average homeowners so that they can avoid the subjective cost of mortgage default:
Wages among underwater homeowners depend on three important factors: (i) labor market conditions, (ii) housing market conditions and (iii) the subjective cost of default. As we emphasize in the introduction, the available evidence suggests there is a strong desire by homeowners to avoid mortgage default. Consequently, the subjective cost of default (δ) is likely to be large. However, should the negative-equity worker accept employment, their net income will be lower than other workers since they must settle their mortgage obligations. Consequently, the interest rate and housing price will impact earnings. Though our prior is that the subjective cost of default should dominate earnings, it is an empirical question to test in the balance of the paper.
Econometric Specification
We estimate a conventional labor market earnings equation where real earnings, w it , are regressed on a set of controls for educational attainment, demographics, and household composition, X it , and a set of time and space fixed effects to absorb exogenous sources of variation that might influence both earnings and house prices, jt LY  . We also include our variable of interest, which in most specifications is a dummy, D negative equity , indicating if current remaining principal, p t , exceeds the current market price of the home, v t .
Formally, our null hypothesis is: 0 :0 H   and our alternative hypothesis is :0 a H   . In the specification above, the parameter  captures the effect, (roughly) in percentage terms, of negative equity on one's current wage. There are three serious econometric challenges to identify a causal link between housing equity which we address in turn below.
Simultaneity in labor and housing markets
First, and most paramount, there is likely to be a simultaneity problem when looking at metropolitan labor market conditions and house prices. Our central hypothesis is that having an underwater house lowers a worker's earnings. However, falling area wages, perhaps because of a shock to local firms or industry could lower house prices and drive workers underwater on their mortgage. We overcome this problem by relying on within-labor-market variation in wages and house prices. Specifically, we include ever richer set of location fixed effects interacted with year dummies. In our initial specification we interact census region and year, but then quickly shift to the Standard Metropolitan Statistical Area (SMSA) a measure of city area that is a precursor to the more commonly used MSA. Finally, we get an even finer geography, by splitting the MSAs into urban (defined as residing within the center city) and suburban regions. In these specifications, all common variation in house prices and wages is absorbed by the fixed effect.
This is the finest geography we can obtain using the public-use AHS. However, as a robustness check, we also limit our sample to workers that commute more than the national median distance.
If localized labor market shocks within a metropolitan area are also affecting localized housing markets, then the effect of negative equity on wages for homeowners should not impact the wages of negative equity homeowners that work on the other side of town. As will been seen, workers with long commutes are no less affected by negative equity than those with short commutes.
Unobserved Household Heterogeneity
A second challenge to the researcher is that we do not fully observe worker characteristics that affect both earnings and indebtedness. For example, a person with more skills or ability may command a higher salary but also save up more for a larger down payment or secure a lower interest rate from the lender. Alternatively, a more financially savvy person (or simply a better bargainer) might command a higher salary but also negotiate better mortgage terms. 
where the time-invariant individual determinant of wage is replaced with a fixed effect. Thus, in the above specification, identification rests on changes in individual earnings and negative equity status over time. We, and perhaps the reader, anticipate a number of other competing hypotheses for why negative equity appears to be correlated with slower wage growth. However, we address these concerns by subjecting our results to a series of robustness checks and or by including variables associated with these competing explanations directly into the model to see whether they obviate our central results at the end of the paper.
Simultaneity in earnings and outstanding principal

Data and Results
We test our model by examining the relationship between negative equity and wages in the national sample of the American Housing Survey (AHS). The AHS surveys the same structure every two years. We limit the sample to respondents that own a single family home and earned a real wage of at least 10,000 dollars which we select as an ad hoc indicator of being meaningfully in the labor force. 14 The dependent variable is the natural log of real wages reported by the respondent. We exclude spousal income, so that we have one observation per household per year. Missing wages that were interpolated using a hot-decking procedure by the AHS are dropped from the sample.
Education is based on the years of completed school. When flagged with a dummy variable, the spousal work variable indicates that the spouse earned at least 10,000 dollars as well. Age is included as a third-order polynomial.
Negative equity is measured as the current market price less outstanding mortgage principal. To determine principal we follow Schwartz (2006) by using the mortgage rate, principal and term from the first wave that we observe the current mortgage. However, we use the current wave reported values for calculating the second mortgage because we are less confident in our ability to track second mortgages across time. 11 We then calculate the current mortgage balance for each mortgage, sum them and subtract from the owner's current assessment of home value to determine equity. 12 We rely on self-reported home value because recent work by Wallace (2011) suggests that these indexes underestimate the idiosyncratic price changes within geographies over time and would thus tend to under-estimate the share of households with negative equity. Mian and Sufi (2009) also find evidence of significant inconsistency between within zipcode-level price growth and within-MSA price growth. Finally, because we will fully absorb all intermetropolitan, inter-year variation in wages, we simply can't identify an effect of negative equity on wages without some within labor market variation in house price growth. Descriptive statistics for our primary sample of 40,579 person-year observations as well as the subset of households with negative equity are reported in Table 1 . 11 We do not examine 3 rd and higher mortgages because these variables are not fully tracked within the AHS. We ultimately rely on an instrumental variables approach that should accommodate this measurement error.
(1 ) (1 ) Balance=loan amount
(1 ) 1
, where, T is the term of the mortgage in months, i, the interest rate, t the current year and y the year the mortgage was originated.
Initial Results with space and year fixed effects
The first column of Table 1 provides the coefficient estimates when we include controls for the labor market, respondent education and other demographic and household variables and fixed effects for year, SMSA, and whether the house was urban (in the central city) or suburban.
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This baseline specification thus absorbs all time-invariant variation in house prices and wages across cities. The year fixed effects also absorb any purely inter-temporal variation in wages and prices. Finally, for the initial specification we also specify year×census region fixed effects. Our coefficient estimate on the negative equity dummy,  , is negative and significant at the one percent level and implies that having mortgage debt that exceeds the current home price lowers one's current wage by 7.3 percent, a fairly large effect, equivalent to increasing the metropolitan unemployment rate by 1.5 percentage points.
In column 2 of Table 1 we switch to an SMSA×year fixed effect. In this specification all city-wide changes in wages and house prices (and city unemployment rate) are absorbed by the vector dummy variables. Surprisingly, these additional control variables lead to little change of our estimate of the impact of negative equity. In column 3, we present the coefficient estimates when we create an even finer geography by creating a separate dummy variable for each central city and its suburbs by also interacting the "metro status" indicator (metro×SMSA×year). Using these richer sets of fixed effects lowers our estimate of the impact of negative equity on wages modestly to -6.6 percent but remains statistically different from zero at the one percent level. This is the finest geographic we can identify in the public-use AHS and should absorb the effect of general labor market conditions on house prices. However, as a robustness check, in column 4 we 13 687 households in the AHS were deemed "rural" after 1995 but still match to two SMSAs (2160 and 6160.) We reclassify these households as "suburban" and leave them in the sample but the coefficient estimates are little changed if we exclude the observations; estimates are available from the authors upon request.
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limit the sample to respondents that commute more than 10 miles to work. This is the median commute distance in our sample. If more localized labor market shocks are affecting house prices, rather than negative equity impacting wage bargaining, we should see less or no effect of negative equity on commuters whose employment market is removed from their housing market. However, when we limit the sample to long distance commuters, the negative equity dummy has the same or even slightly larger impact on wages. In column 5, we include the dollar value of negative equity. Note that in this specification, it is the amount of negative equity that impacts wages.
Every $10,000 increase in negative equity, is associated with a 0.7% reduction in earnings.
Household Fixed Effect
Recall that negative equity is measured using the estimated remaining principal of both first and second mortgages so the second mortgage indicator may tell us something about how (and perhaps when) a household borrows, but not their total indebtedness. Note that the presence of complex mortgage arrangements such as an ARM or a 2 nd mortgage positively affects an individual's earnings. At first glance, the positive correlation may seem counterintuitive. Yet, we believe it highlights how mortgage-credit conditions among borrowers affect their work incentives. The presence of either mortgage arrangement is likely to contribute to a home owner's illiquidity, increasing the potential for default. Consequently, as these workers are more likely to strategically default, they would not choose to settle for lower wages. Yet, our coefficient for negative equity remains of similar magnitude and statistically significant at standard cut-offs.
Even controlling for initial mortgage conditions, unobserved characteristics about the borrower may cause them to be more likely to end up with negative equity and experience lower earnings growth. In column 2 we present the coefficient estimates when we also include a full set of individual fixed effects. In this specification, identification relies solely on variation in individual earnings over time and across negative equity status. While individual fixed-effects reduce the magnitude of the coefficient estimate to -.053, it remains statistically and economically significant.
Two-Stage Estimation
The previous specification, controlled for time-invariant unobserved characteristics of the worker. However, there is still the possibility that income shocks could work in reverse to push a household underwater if an income shock forced them to take out a second mortgage or take a cash-out refinance of their mortgage. In columns 3 and 4 we present the coefficient estimates when we instrument for negative equity status using the synthetic mortgage measure described in section 3.3. Column 3 presents the results from the IV estimation without household fixed effects and column 4 includes them. The first stage which includes all covariates in the second stage, as well as our synthetic negative equity indicator is not shown is highly significant. 14 Note that the instrumented measure of negative equity is actually greater in magnitude than previous estimates (without individual fixed effects) suggesting that our measure of negative equity may suffer from measurement error. Reintroducing the individual fixed-effect (column 4) yields an effect of -0.06 of negative equity on wages. We thus reject our null hypothesis that negative equity does not lower wages in favor of the alternative that they do. This is our preferred specification.
Depreciation
Rather than extract equity from one's home via the financial market, a homeowner experiencing a wage shock might stop maintaining the house and extract equity through depreciation. Ideally, we would have a good instrument for home value, but as we rely on intrametropolitan variation in wages and prices without finer geocodes, we are unaware of a satisfactory one, and must instead rely on self-reported values. However, as robustness check 18 against simultaneity in wages and depreciation, we stratify the sample by high-and low-land price cities. The intuition for the test is that while construction cost -and by extension--structure value is relatively constant across cities, land values are quite heterogeneous. Thus, a policy of deferred maintenance is more likely to cause equity to fall below principal when structure value comprises most of the homes worth than in a high-land price city were most of the home value cannot depreciate. While we lack a direct measure of land value we calculate total growth in constant-quality house prices between January 1976 and January 1995 (roughly halfway through our sample period) using Core-Logic's repeat sales house price index. The coefficient estimates are presented in columns 5 and 6 of Table 3 . Surprisingly, being underwater in a low-land value city has no statistically significant effect on one's wages, but being underwater in a high-land value city does. This finding gives us confidence that negative equity in our sample is arising from exogenous, localized housing market shocks and not through deferred maintenance. The balance of the paper is devoted to applying additional robustness checks and accommodating competing explanations.
Competing Explanations and Additional Robustness Checks
Recent work by FGT (2010) finds that negative equity lowers mobility, a phenomenon referred to as "house lock." 15 If underwater homeowners are more averse to moving then they may limit their out-of-market job search and increase the chance of unemployment. By extension, the inability to credible search for work beyond the local labor market could also weaken an employee's wage bargaining position. 16 In this section, we introduce other barriers to inter-15 FGT (2010) point out that "…we need to begin considering the consequences of lock-in and reduced mobility because they are quite different from those associated with default and higher mobility." (p.34). It should be noted that in attempt to replicate the results of FGT (2010), Schulhofer-Wohl (2012) finds that negative equity slightly increases mobility if one treats temporary movers (inter-wave absences in the AHS) as mobile. FGT (2011) reconfirms their result that negative equity reduces permanent moves. 16 FGT (2010) do not make this inference.
metropolitan mobility to see whether otherwise more mobile households are more impacted by negative equity when negotiating wages with their current employer. We then include other sources of housing related immobility in the model to see whether they directly impact wages.
We first look at households that may have less personal attachment to their current home.
The AHS asked respondents why they moved to their current (sampled) home the first time the household appears in the survey. Respondents that replied that they moved because of a job transfer, to be nearer work or for other financial and employment reasons might be more amenable to moving again and thus more likely to experience a decline in earnings if they experience house lock. We include a dummy for these households and interact it with the negative equity dummy in the regression results presented in column 1 of Table 4 . For all specifications in Table 4 we include use the synthetic measure of negative equity in the regressions. Households that previously moved for work appear to earn a premium relative to other households, but are not disproportionately impacted by having negative equity.
Another source of immobility might be the joint-location problem that confronts dualearner households. In column 2 of Table 4 we present results when we interact the dummy for working spouse with the negative equity indicator. Having a working spouse is associated with lower respondent earnings, but again, doesn't appear to mitigate the impact of negative equity.
Previous work by Engelhardt (2003) , found that the prospect of a nominal loss from the sale of a home deterred mobility for a sample of younger owners. In column 3 of Table 4 we present coefficient estimates with an indicator for nominal loss. Households with homes worth less than the purchase price do appear to earn less than others however the effect of negative equity on earnings remains statistically different from zero, though a bit smaller with a parameter estimate of .066.
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House lock could also be generated by changes in prevailing mortgage rates if the (fixed) mortgage rate on the current house is low compared to prevailing rates. This could generate a lock-in effect because mortgages are not portable and moving from a house with a low rate would require financing the purchase of a new house with a new mortgage at the higher current rate (Quigley 1987 , FGT 2010 . Another source of house lock may arise from limits on property tax assessments. The first and most studied being California's Proposition 13. 17 Under this law, growth in assessed value is capped and can only grow at a rate well below market growth, but only resets when a home sells. Thus, a homeowner would experience a large increase in their property tax if they bought a home of similar value in the same state. The differential tax treatment for recent and long-staying homeowners raises the cost of moving and should deter moving (O'Sullivan, Sheffrin and Sexton, 1995) . Empirical work on Prop-13 in California (Ferreira, 2009 ) and a similar law in Florida (Ihlanfeldt, 2011) , find evidence consistent with this hypothesis.
In columns 4 and 5 we add, in turn, FGT's measures for mortgage lock-in and Prop-13 lock-in. While these values may lower household mobility, they do not appear to negatively impact earnings. Indeed, both the mortgage lock-in and assessment cap lock-in effects are positively associated with earnings. We're not sure what exactly explains the positive relationship. The latter result may arise from greater exposure to the strong wage growth experienced by California. The mortgage rate effect may be the result of unobserved heterogeneity. Only high earning households are able to purchase a home during recessions when house prices are low. Nevertheless, even after incorporating these factors which influence mobility, the coefficient for negative equity remains the same with a high degree of statistical significance. In summary, we find that negative equity appears to have a similar impact on wages 17 A number of states now limit the growth rate in a property's assessed value (Hoyt et. al., 2011) .
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for immobile households as it does for mobile ones. Also, while households that would suffer a nominal loss if they moved appear to earn lowers wages, other sources of immobility from the property tax or mortgage rates do not appear lower wages.
Conclusions
One of the striking features of the 2008 recession and the recovery has been weak wage growth combined with strong firm earnings. We offer one explanation that is consistent with the phenomenon; negative equity weakens a worker's bargaining power. Testing this prediction in the AHS, we find that people with an underwater mortgage command a significantly lower wage than other homeowners. This finding is robust to interacted time and location fixed effects and individual fixed effects. While we cannot exclude all competing hypothesis, we find little evidence that negative equity is the result of deferred maintenance, or changes in loan terms, or borrowing. We also include other determinants of "house lock" such as a favorable fixed mortgage interest rate relative to the current rate and a capped property tax assessment, but do not find these factors lower wages. Thus, we believe our results are consistent with a natural extension of the findings of Foote et. al. (2008) that a household under water will attempt to keep their home unless they suffer an employment shock, and thus choose to avoid an employment shock by bargaining less vigorously over wages. Table 2 : Negative equity and earnings controlling for simultaneity between housing and labor markets Notes: Standard errors, clustered at the household level using the sandwich estimator, are in parentheses. The sample consists of respondents earning at least $10,000 residing in a single-family, owner-occupied home. The dependent variable is log real annual wage and the specifications also include age (as a third-order polynomial) and the number of persons in the house. Coefficient estimates not presented here are available upon request. The dummy for shorter commute indicates that the respondent's distance to work is less than the median distance of 10 miles for households that report commuting distance in the AHS. 1 Omitted category is less than high school. 2 Metro status is either urban or suburban. 3 The sample is limited to households that commute more than ten mile to work in order to limit the possibility that localized labor market shocks are affecting the housing market. Also, commuting distance questions were not asked in 1987 so this wave is dropped entirely.
(1 Table 3 : Negative equity and earnings controlling for unobserved heterogeneity in households Notes: Standard errors, clustered at the household level using the sandwich estimator, are in parentheses. Negative equity is determined by making different assumptions (as specified in the column title) about the nature of the mortgage(s), then calculating current principal and dividing by self-reported current value. The sample consists of respondents earning at least $10,000 residing in a single-family, owner-occupied home. The dependent variable is log real annual wage and the specifications include all covariates from column 3 of Table 2 : dummies for educational attainment, sex, race, age (as a third-order polynomial), the number of persons in the house as well as fixed effects for each SMSA×metro status×year. 1 When individual fixed effects are include, the data is de-trended before estimation such that the sum-of-square totals that is the denominator of the R 2 ratio is based only on the remaining within individual variation. Thus, the R 2 s presented in columns 1 and 3 are not directly comparable to those in 2 and 4.
Variables
( Table 4 : Negative equity, earnings and immobility Notes: Standard errors, clustered at the household level using the sandwich estimator, are in parentheses. The sample consists of respondents earning at least $10,000 residing in a single-family, owner-occupied home. The dependent variable is log real annual and the specifications include all covariates from column 3 of Table 2 : dummies for educational attainment, sex, race, age (as a third-order polynomial), the number of persons in the house as well as fixed effects for each SMSA×metro status×year. Negative equity is measured using the synthetic mortgage presented in column 5 of Table 3 which assumes all households take a fixed, 30 year, 80% LTV loan at the prevailing rate at the time of purchase. 1 Based on first time household is observed. 
